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Abstract. The aims of this study are to determine level of problem solving ability after being given problem solving based 
learning and to determine the effect of problem solving based learning to problem solving ability in probability theory. The 
method used is quasi experimental, with pre-experimental design and one shot case study design. The population are the students 
of fifth semester in IKIP PGRI Pontianak and it consists of 3 classes. Sample just consists of a class, which obtained through 
cluster random sampling technique. Instrument used is problem solving ability test. Data is analyzed using descriptive statistics 
and inferential statistics. The study show that the problem solving based learning doesn’t give good effect to problem solving 
ability, but it has average score is 67 or good level. Beside of that, the study also show that students have ability of understanding 
the problem with the average score is 75 or high level, ability of devising the plan with the average score is 66 or high level, 
ability of carrying out the plan with the average score is 50 or middle level, and the average score is 19 or very low level for 
ability of looking back.  
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I. INTRODUCTION 
Probability theory is one of compulsory subject that must 
be taken by students in Program Study of Mathematics IKIP 
PGRI Pontianak. In syllabus of probability theory, this 
subject consists of explanation about multiplication rule, 
permutation, combination, probability concept, probability 
calculation with multiplication, permutation, and 
combination rule, and distribution of random variables. 
Problem often presented by the subject are problem relating 
to daily problems, so it requires student to have problem 
solving ability. Newman said that a problem solving skill 
consists of convergent and divergent thinking for creating 
the solutions (Saphonhiranraka, 2015). And then, Polya 
(Widjayanti, 2011) said that there are 4 steps in problem 
solving, they are: (1)understanding the problem, (2)devising 
the plan, (3)carrying out the plan, dan (4)looking back. In 
Bransford (Pardjono, 2009) opinion, steps of problem 
solving consists of: (1) identify the problem, (2) define and 
represent the problem, (3) explore possible strategies, (4) act 
on the strategies, (5) look back and evaluate the effects of 
your activities. The researcher experience during teaching 
and learning about probability theory show that the students 
have difficulty in problem solving, especially in calculates 
the probability of an experiment. Because of that, researcher 
think it needs an effort to develop problem solving ability in 
probability calculation. One of the effort is giving teaching 
and learning using problem solving based learning. Galloti 
said that the technique of problem solving described here is 
called means-ends analysis. It involves comparing the goal 
with the starting point, thinking of possible ways of 
overcoming the difference (Pardjono, 2009). Pardjono 
mention that problem solving based learning can increase 
high-level cognitive ability, such as ability of analysis, 
synthesis, and evaluation (Pardjono, 2009). Referring to the 
study, researcher want to conduct a study to see the level of 
problem solving ability in each step of problem solving after 
being given problem solving based learning and to see the 
effect of problem solving based learning to the problem 
solving ability in probability calculation subject. 
II. METHOD 
Method of this study is experiment method with pre-
experimental design. Design of this study using one shot-
case study. There are two variables: independent variable 
(problem solving based learning) and dependent variable 
(problem solving ability). The population of this study are 
students of fifth semester in Program Study of Mathematics 
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IKIP PGRI Pontianak, consists of 3 classes. The sample is 
selected by cluster random sampling technique and obtained 
class A with total of 32 students. Steps of this study are: Step 
1. Researcher give the treatment to the sample through 
problem solving based learning for 7 meetings in 
multiplication rule, permutation, combination, probability 
concept, and probability calculation subject. Step 2. After 
give the treatment, sample is given test for determine 
problem solving ability. Step 3. The results of the test were 
scored by steps of problem solving according to Polya 
theory. Step 4. The results of the tests were analyzed using 
descriptive statistic and inferential statistics. Descriptive 
statistics is used to description about problem solving ability 
according to steps of problem solving. Then, the date are 
grouped in 5 level, as shown in Table 1 below: 
TABLE I 
LEVEL OF PROBLEM SOLVING ABILITY 
Score Interval Level 
81 ≤ x ≤ 100 Super High 
61 ≤ x  ≤ 80 High 
41 ≤ x ≤ 60 Medium 
21 ≤ x ≤ 40 Low 
0 ≤ x ≤ 20 Super Low 
(Budiyono, 2011) 
Inferential statistics is used to answer the research 
hypothesis. The research hypothesis is problem solving 
based learning give good effect to problem solving ability. 
The effect of problem solving learning also were grouped in 
5 level ,as shown in Table II below: 
TABLE II 
THE EFFECT OF PROBLEM SOLVING BASED 
LEARNING 
Score Interval Level 
81 ≤ x ≤ 100 Excellent 
61 ≤ x  ≤ 80 Good 
41 ≤ x ≤ 60 Not good 
21 ≤ x ≤ 40 Bad 
0 ≤ x ≤ 20 Too bad 
(Budiyono, 2011) 
The hypothesis test using the test average in SPPS-18 
application. One of the requirement of hypothesis testing is 
data must be normally distributed. Normality test is 
calculated using Kolmogorov-Smirnov test with significant 
degree 0,05 (α = 0,05) Step 5. Researcher make a conclusion 
according to the result of descriptive and inferential statistics. 
III. RESULTS AND DISCUSSION 
A. Results 
Problem solving based learning is done for 7 meetings: 1th 
Meeting. The explanation of sets. 2nd Meeting. The 
explanation of multiplication rule. 3th Meeting. The 
explanation of permutation and combination. 4th Meeting. 
The explanation of probability concept and definition of 
probability. 5th Meeting. The explanation of probability 
calculation using multiplication rule. 6th Meeting. The 
explanation of probability calculation using permutation and 
combination. 7th Meeting. The explanation of conditional 
probability and independent probability. After complete for 
7 meetings, then tests is given to the sample for determine 
problem solving ability. Tests using essay tests, consists of 6 
questions. The questions will measure in each step of 
problem solving, that are (1) understanding the problem, (2) 
devising the plan, (3) carrying out the plan, and (4) looking 
back. The results of the tests were scored based on 
assessment rubric and analyzed. The first analysis to see 
level of problem solving ability based on the average score 
in each step of problem. The results of the first analysis 
shown in the Table III below: 
TABLE III 
THE RESULTS OF PROBLEM SOLVING ABILITY TEST 
 
 Step 1 Step2 Step 3 Step 4 
Number of 
samples (n) 
32 32 32 32 
Total Score 
(∑ ￀x) 
2395 2130 1570 600 
Avarage (x ̅) 75 66 50 19 
Level High High Medium Super Low 
Next, the second analysis to see the results of hypothesis 
testing or to determine the effect of problem solving based 
learning to problem solving ability. The hypothesis test 
using the average test of one sample in SPPS-18 application. 
But before that, researcher do the normality test. The results 
of normality test shown in the Table IV below: 
 
TABLE IV 
THE RESULTS OF NORMALITY TEST 
 KolmogorovSmirnova Shapiro-Wilk 
Statistic df Sig. Statistic df Sig. 
VAR00001 .128 32 .200* .939 32 .069 
Based on Table IV, value of sig is 0.2 > 0.05. It means 
that data is normally distributed. The results of hypothesis 
test shown in the Table V below: 
 
TABLE V 
THE RESULTS OF HYPOTHESIS TESTING 
 Test Value = 60 
t df Sig. (2-
tailed) 
Mean 
Difference 
University 
Student’s 
Score 
-.777 31 .443 -4.031 
 
Based on Table V, value of sig is 0.443 > 0.05. This 
shows that H0 is accepted. It means that the hypothesis of 
research is rejected. In other words, problem solving based 
learning doesn’t give the good effect to problem solving 
ability. Although the hypothesis of research is rejected, but 
the average score of problem solving ability after being 
given problem solving based learning is 67 or good level. 
 
B. Discussion 
The first analysis show that there are differences in the 
level of problem solving ability for each step. In step of 
understanding the problem, the average score is 75 or high 
level. As well as first step, in step of devising the plan, the 
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average score is 66 or high level. Different from the results 
shown in the completion of the second and third step, which 
is carrying out the plan and looking back, successively 
obtained an average score of 50 or medium level and 19 or 
super low level. It show that most of student have a good 
ability in understanding the problem, devising the problem, 
and carrying out the plan. This is caused by the use of 
problem solving based learning makes students familiar to 
solve the problem based on step of problem solving. In other 
words, a process of habituation becomes the most important 
factor for students in solving problems faced. The step of 
looking back, the students are encouraged to looking back 
the complete answer according to definition. In the fact, just 
a small percentage of student were able to answer the 
questions. It can be caused of the student less able to 
remember definition and theorem relating to probability 
calculation. The second analysis show that problem solving 
based learning doesn’t give good effect to problem solving 
ability, but the average score of problem solving ability after 
being given problem solving based learning is 67 or good 
level. This result is considered reasonable, because learning 
is given for 7 meetings contains steps of learning suitable 
with steps of problem solving. So, during problem solving 
based learning takes place, students are constantly trained to 
solve problems by using the steps of problem solving. Same 
as Pardjono’s statement, he said that problem solving based 
learning can increase the student's thinking ability (Pardjono, 
2009). It is also stated by Wenno, that students science 
learning outcomes by using science module based problem 
solving better than conventional learning (Wenno, 2010). 
IV. CONCLUSION 
The conclusion of this study are problem solving based 
learning doesn’t give good effect to problem solving ability 
but it has an average score is 67 or good level and through 
this learning, the students have the ability of understanding 
the problem with the average score is 75 or high level and 66 
or high score for the ability of devising the plan. But they 
just have the ability of act the plan with the average score is 
50 or middle level and 19 or very low level for the ability of 
looking back. The other conclusion is lecturer should make 
an effort to improve understanding of the definition and 
theorem, particularly in probability theory. Beside of that, 
development of mathematical power must be accompanied 
by the process of practice to become a habit. 
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